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1. lesiu 0OCBOEHUSA THCHUTNIUHBI

[enstMu OCBOCHHSI NUCHUIUIHHBI «XUMUS» SBIsieTcs (opMupoBaHUE (PyHIAMEHTAITBHBIX
3HAHUH B O0JaCTH COBPEMEHHOW XHWMHH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIME CBOMCTBA XHWMHYECKUX COCAUHEHMI; pPA3BUTHE HABBIKOB
CaMOCTOSTENIbHOW Pa0OThI, HEOOXOAMMBIX JIi NMPUMEHEHUS XUMHYECKHUX 3HAHUH NP H3YYCHUH
CIIELIMAIbHBIX JUCIUIUIMH U JaJbHEUIIEH TPAKTHUYECKON NEATEIIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akajaBpa

Huctummuaa B1.B.11 «Xumus» Bxomutr B 0a3oByro dYacTh Onoka 1 oOpasoBaTenbHOU
IPOTpamMMBlI.

Jlist u3ydeHus: JUCHMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BIaJeHUs, CHOPMUPOBAHHBIE B
pe3yibTare TOoNydeHUs: cpenHero (moiaHoro) oOmiero oOpa3oBaHMs MO AWCIHHUILTUHAM «XUMUS,
«Duzukay, «MareMaTuka.

3HaHHUS W YMCHHSI OOYYaroONIMXCs, MOJyYECHHBIC NMPU M3yYCHUHW JAHHON IUCIUIUIMHBI OyIyT
HEOOXOMUMBl MM TMpU JalbHEeWIIeM M3y4YeHUH TaKuX JUCHUIUIMH, Kak «be3omacHocTh
KUZHEACITSIIBHOCTI.

3 Komnerenuuu odyuaromerocs, Gopmupyembie B pe3y/ibTaTe 0CBOCHHMS AUCHUILIUHBI U
IUIAHMpYeMbIe Pe3yabTaThl 00y4eHHUs

B pesynbrare ocBO€HUS NUCHUIUIMHBI «XUMHUsD» 00ydaroluics JOHKEH 00a1aTh ciaeayouei
KOMIIETEHIINEH:

CTpyKTYpHBIH 2JIEMEHT [Tnanupyembie pe3yabTaTbl 00ydeHUs
KOMIIETCHLIMU
OIIK-4
TOTOBHOCTBIO COYETATh TCOPUIO U NPAKTUKY U1 PELICHUs MHKCHEPHBIX 3a/1a4
3HaTh - OCHOBHBIE XUMHYECKHUE TIOHATHS, TIOJI0KEHHS U 3aKOHBI;

- COBPEMCHHBIC HATIPaBJICHUS Pa3BUTHS HAYYHBIX TCOPHIA;

- METOJBI TCOPETUYECKOTO M DSKCIIEPHUMEHTAIBLHOTO HCCACIOBAHUS B
007aCTH XUMHHU

YMeTh - pelaTh pacueTHbBIC 33/1a41 MPUMEHUTEIHLHO K MaTepUaIy MPOrpaMMBI;

- MPOTHO3UPOBaTh BO3MOXXHOCTH MPOTCKAHHS CaMOIPOU3BOJIbHBIX
MIPOIIECCOB B PA3IMUHBIX XUMUYCCKHX CHCTEMAX;

- COYETATh TCOPHIO U TIPAKTUKY JJIsl PEIICHUs] MH)KEHEPHBIX 3a/1a4
Bnaners - HaBbIKAMH TPUMEHEHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
poeCCHOHATILHOM JIeATEILHOCTH,

- MPAKTHYECKUMH HaBBIKAMH TEOPETHUYECKOTO M IKCIEPUMEHTATBHOIO
HCCIIEIOBAHUS B 00JaCTH XUMHH




4. CTpyKTypa U coiepKaHue IUCUUILITHHBI

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHUIBI 144 aka. yaca:

KOHTakTHas padora — 19,5 akax. gaca:

— aynutopHas — 16 akan. 4acos;

— BHeayauTopHas — 3,5 akaj. yaca;

camocTtosTenbHas padora — 115,8 akan. gaca;

MOATOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca
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1. Xumuueckasi TepMOJIMHAMHKA 1 18 -CaMOCTOSITEIILHOE n3y4yeHue |3ammura koHTpoibpHOM |OIIK-4
yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JTUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
2. XuMudeckasi KHHETHKA 1 18 -CaMOCTOSITEIbHOE u3ydyeHue |3amra KoHTpoJbHOM | OITK-4
yueOHOU U Hay4HOU |pabOTHI. -3yB
JUTEPaTyphl;
- pelienue KOHTPOJIBHOU
paboThI.
3. PacTBOpBI 1 4 | 421 22 - odopmienue oTuera  1o|3ammra naboparoproii | OIIK-4
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJIBHOM |-3YB
-CaMOCTOSITEIIbHOE U3y4yeHHe | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPaTyphL;
- pelieHue KOHTPOJIbHOU
paboThI.
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4. lucniepcHble CUCTEMBI 1 14 -CaMOCTOSTEIIbLHOE u3ydeHue | 3ammTa koHTpoibpHOM |OIIK-4
yueOHOU u HAy4YHOM |pabOTHI. -3yB
JTUTEPATYPHL;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKucIuTeNnpHO-BOCCTaHOBUTENbHBIE| 1 18 -CaMOCTOSITEIbHOE u3ydyeHue |3almra koHTpoJbHOM | OITK-4
IIPOLIECCHI y4eOHO u Hay4HOMU |pabOoTHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboThI.
6. DIEKTPOXUMHUYECKHE CHCTEMBI 1 421 4 25,8 - odopmieHue oTuera  10|3ammra naboparopnoii| OIIK-4
1abopaTopHBIM paboTam; paboThI. 3aruTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITETIbHOE U3ydeHue | paboThl.
yueOHOi u Hay4yHOU
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
Hroro mo nucuuninue: 1 |82H| 821 115,8 KonTpoJsbnas padora,
IK3aMeH




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIE TEXHOJIOTHH

B npomecce mpenonaBaHus AMCHUIUIMHBL  «XUMHUS» MNPUMEHSETCS  TPaJAULIMOHHAS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAS! 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlexiuu TpoXoAAT Kak B HH(DOpPMANMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTeIbHOE
U3JIOKEHHWE Marepuaia B  JUCHUIUIMHAPHOM  JIOTHKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO
BepOATBHBIMH CPEICTBAMHU, TaK U B (hOpMe JEKIMI-Oece bl YIIH AHAOora ¢ ayJUTOPHEH, JEeKIul ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYJIbTAllMil, TJAe TEOPEeTUUECKHIA
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAaMOCTOSATEIbHOIO U3YUEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKIUS TPOXOUT 110 THITY BOIPOCHI-OTBEThI-TUCKYCCHSL.

[TomuMO 53TOro B JEKUHUHU MOTYT HCIOJIb30BATHCS O3JIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[IpoGeMHast TeKIMsl HAYMHAETCS C BOIIPOCOB, C TTIOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XOJI€ H3JIOKCHUS
MaTtepuaiia HeoOXOJUMO pemuTh. Takas JeKuus MpeacTaBiseT coOOl 3aHsATHE, MpearoJararoiiee
WHULIMMPOBAHHOE TIpEnojaBaTeIeM NPUBJICYCHUE ayAUTOPUU K PEUICHUI0 KPYMHOW HaydyHOU
npoOeMbl, pPacKpblBaeT BO3MOXHbIE IIYTH €€ pelIeHUs, I[10Ka3blBaeT TEOPETHUECKYI0 U
MPAaKTUYECKYI0 3HAYUMOCTh JOCTWKEeHHU. Ha mpoOnemMHO# JIeKIMM HOBOE 3HAHHUE BBOJMTCS Kak
HeusBecTHoe i oOyyatonuxcs. [lonydennas nndopmaius ycBauBaercsi Kak TIMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIst ceOs 3HaHUSI.

Oco0oe MecTo B Tpolecce MNPEenojaBaHus ITUCHUILUIMHBI «XUMHS» 3aHUMAIOT JIEKIUU C
WCIIOJIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO IKCIIEPUMEHTa, KOTOPBIA MO3BOJSET Hambosee
MOJIHO pEeAM30BaTh METOJ MNPOOIEeMHOro OOydeHHs dYepe3 MOCTaHOBKY IMPOOJIEM C IOMOIIBIO
JNEMOHCTpALIMK  SIBJICHUH, peakIuil Wik mporeccoB. Bo3MOXHO oOBeIUHEHHWE B JIEKIIMOHHOM
W3JI0’KEHUU MTPUEMOB MBICIIEHHOTO U peagbHOr0 SKCIIEPUMEHTA, YTO J1ae€T BOZMOXKHOCTH (DOPMUPOBATH
3HaHUS 00Jiee BBICOKOU CTereHHn 0000ICHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH  00pa30BaTENIbHOM  TEXHOJIOTHH
MPOBOJSATCS JICKIIMU-BU3YAJIU3alMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0o Marepuana
COIPOBOXKAAETCS MPE3CHTAIHECH.

JIeKIMOHHBIN MaTepHual 3aKpeIvIsieTcss B X0€ JIa0OpaTOpHBIX paboT, B X0JI€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaTbHBIMH XUMHYECKHMMH BellecTBamu. Ha maGopaTopHbIX paboTax
BBITIOJIHSIIOTCS TPYNIOBBIE WM WHIUBUIyaJIbHBIC 3aJlaHus 10 NpouaeHHON Teme. I[IpoBenenue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXKEM IO MpaBuiaM Oe30MacHOi paboThl B
xuMudeckon nabopatopun. OCHOBHBIM YCIOBHEM JIOMyCKa CTYAEHTOB K JabopaTtopHoil pabote
ABIIAETCS WX oOs3aTenbHas MOJATOTOBKA K HEH C COCTaBICHHEM TEOpEeTHYeCKOro BBenaeHus. [Ipu
MPOBEACHUU JTA0OOPATOPHBIX 3aHITHH HCIOIB3YETCS METOJ| KOHTEKCTHOTO OOy4YeHHUs, KOTOPBIi
MO3BOJISIET YCBOWTH MaTepuan IyTeM BBISBICHHUS CBs3e€d MeXAy KOHKPETHBIM 3HAHHEM U €ro
npumenenueMm. Kpome Toro, 1menecooOpa3HO HMCHOJB30BaTh TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3anMoOOOyueHus (mapHyr paboTy) Tpex BHUIOB: CTaTHuUecKas Tapa, IUHAMHU4YecKas Tmapa,
BapUallMOHHAs Tapa; COBMEIIAsl €€ ¢ TeXHOJOTHEeH MOIyJIbHOT0 00yueHus. BBIMOTHUB IKCIIEPUMEHT,
oOyuatomuecs: GopMyIUpyIOT 0000IIEHHBIE BHIBOBI TI0 CEPHH OMBITOB, UCTIOJIB3Ysl MPUEMbI aHAIOTUU
Y CpaBHEHUS.

CamocTtosTenpHas padoTa o0yJaroluxcs SBISETCS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BuTHsl MOTpeOHOCTH K OyaymeMy camooOpa3oBanuio. CamocTosiTelbHas padoTa 00ydYaromuXxcs
BKJIIOUaeT B ceOs caMble pa3zHooOpa3Hbie (HOpMBI y4eOHOU NeATeIhbHOCTH: BBHIMOJHEHUE TOMAIIHUX
3a/IaHnk, 3aBeprieHrue OQOpMIIEHUS JIa0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMY, H3YYCHHE
OCHOBHOTO U JONOJHUTENHLHOTO MaTepuaia Mo ydyeOHWKaM M MOCOOuSM, YTeHHe M MpopaboTka
Hay4yHOM nuTepaTypbl B OuOIMOTEKe, HamucaHue pedepaToB U KypcOBBIX pabOT, MOJATOTOBKA K
KOJUIOKBHYMaM, 3a4€TaM, HTOTOBOM aTTeCTaIliu.

CamocrosiTtennpHasi paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepHualia, M3JI0KEHHOTO MpernojaBaTesieM, Ha MpopaboOTKy TeM, OTBEIECHHBIX Ha
CaMOCTOATENIbHOE HM3yYeHHE, Ha TMOATOTOBKY K JaOOPATOPHBIM 3aHSATHSM, BBIMOJHEHUE JTOMAITHUX
3aJlaHui U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENLHOMY KOHTPOII0. [loMrMo 3TOrO0, 00yJaromuecs
MPEACTABIISIIOT PE3YJIBTATHl CBOEH CaMOCTOATENILHON PaboThI B BUE MPE3CHTAIUH.

CamocTtosTenbHas paboTa 00ydaromuxcs Mo AUCHUTUINHE «XUMHUS» BKIIIOYAET PEIIeHUe 3a/1a4
U BBINOJHEHHE 3a/JlaHui  PENpOAyKTHUBHOTO  XapakTepa IO aJroOpuUTMy, MPEAJIOKEHHOMY



MPENo/IaBaTelIeM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKIIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33JJauaMU, CTOSIIUMH
mepesl MperoaaBaresieM, sBISIOTCS: BBISBICHHE CTCIICHH MPaBUJIBHOCTH, 00beMa, TIyOWHBI 3HAHHM,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX [PU M3YYEHHM Kypca Hapsay C BbISIBIEHUEM CTEIEHHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUH MTOTYYEHHBIX 3HAaHUH, YMEHUIM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dbopmamu koHTpoJis. OOydaromUMCsl TPEAJIararoTCs TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTimuue OoT OOBIYHOrO TECTHPOBAHHS TaKOil crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMsl IPOUTHU TECT, IPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nmomosmHeHnn K Kypcy «XHMHH» OOYYalOIUUCS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomui mupy». Kypc cocrout uz 10 neximid.
Kypc nexumii mna€r nepBoHauyaibHOE NPEACTABICHHE O XUMHHM U €€ POJIM B KU3HM YEIOBEKA U
obmectBa. OH COCTOUT M3 JIBYX yactei. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPY’KalOIIUA MHp: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK MAYT XUMHUYECKHE PEaKIUU, KaKue
BEILIECTBA OIPEEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBSIIEHA MPUKIATHBIM acCleKTam
XUMHH: OHA MOKA3bIBAET, KAK XUMUS BIMSIET Ha KU3Hb OOIIECTBA U YIYyYIlIaeT MOBCEAHEBHYIO KU3Hb
monel. B Hell pacckas3biBaeTCsl O LIEHHBIX MPOAYKTaX XMMHUUYECKOW MPOMBIIUICHHOCTH, XUMHYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAaX, UCIOJIb3yEMBIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. EjkeHenenbHble 3aHATHS OyIyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BHJICOJIEKUIUN U BBINOJIHEHUE TECTOBBIX 3a/laHUM C aBTOMATHU3UPOBAHHOW IPOBEPKOU
pE3yNIbTaTOB W TBOPYCCKUX 3aJaHUK C MOCIEAYIOIUM oOCyxkaeHueM Ha ¢opyme. Kypc sBisercs
o011eo0pa3oBaTeIbHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayIUTOPHUIO
CIIyIIaTeJICH, B TIEPBYIO OYepeIb OOYJAIOIIMXCS HEXUMHUYECKUX BY30B U (DaKyJIbTETOB W JIIOJCH, yiKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO KENAMUX OOoNbllie y3HATh 00 OKpYXKAaIoleM MHUpEe U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecnieYeHre CAMOCTOSITeIbHON padoThl 00y4aroIuxcs

CamocrosiTenbHast pabora oOydarolmuxcsi MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MIPOUCXOJUT KaKk BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaKk M Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0 BO BpPEMsI MOJITOTOBKH CTYJIEHTAaMHU OTYETOB IO JaOOpaTOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMoCTOsTeNbHas pabora oO0ydarolmuxcs MpearnosiaraeT MpOXOXKICHHE
TECTHPOBAHUS MO KAKIOMY pa3/iely AUCUUIUIMHBL TeCThl BKIIOYAIOT TEOPETUIECKHE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT IIIyOOKOro MOHMMAaHHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaXJOMY BOIPOCY NpeIaraercst 4eThIpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUJIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISAETCS IyTEM
COIOCTABJICHUS TIOJTYYEHHBIX PE3YJIbTATOB C STAJOHHBIMHU U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0aIoB B Kak10i Teme Kypca — 10.

BapuaHThI TEeMaTHYECKHMX TECTOBBIX 3a/IaHUIH VI TEKYLIEro KOHTPOJIs
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMuYeckas TCPMOJMHAMHUKA». MEPBBIC MICCTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpbMoe — B 1 6ai, a BOCEMOE, IEBITOE U IECITOE 3a1aHusd — B 2 Oayua.

Tecr Ne 1
1. Tlpu paccMOTpeHUN XUMUYECKON PEAKIUH cUCmeMd O3HAYACT:

a) HUCXOIHbIE peareHThl
0) TNPOIYKTHl XUMUYECKON peaKuu



B) PpEaKIMOHHBIN cocyl
I) HCXOJHbBIE PEAareHThl U MPOIYKThI PEAKIMI
2. TlepBblii 3aK0H (ITEPBOE HAYAJIO) TEPMOAMHAMHUKN MAaTEMAaTUICCKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sKk30TepMuUecKoil peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBbI ITOBBIMIASTCS
4. CranpgapTHble TeTUIOBbIe 2P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®208 r) AHcer

5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUIECCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]Ix/Moib
0)H2+4/20,=H20, AH = -242 K]I>/Mob
B) 1/2 N2+ 1/2 02=NO , AH = 90 KI>x/monb
r) 1/2H2+1/2 I,=HI, AH = 26 KJI»/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIuil OTBe4aeT TemioTe oOpa3oBaHUs okcuja azora ( || ) B
CTaHJIAPTHBIX YCIIOBUSX?
a) 1/2N2+0=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), morsoTriioch 22 k]I TEIIOTHI.
DOHTanbnus 00pa3oBaHus OKCcuAa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Hns peakuun NiO o + C (pagur) = NI  + CO (. Omnpenenute BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUSHUS PeaKIUy MPHU CTAaHAAPTHBIX YCIOBUSIX U Ipu TemmepaTtype 627°C.

oo

BerectBo AH®298 (KIx/MO11B) S8 (x/Moab*K)
NiO (9 —239,7 38
C (rpadut) 0 5,74
Ni ) 0 29,9
CO v -110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTCs SHTPOMHS IPH Pa3I0KEHUN KapOoHaTa KabIns?
a) YBEIHMUHUBACTCS B) HE YMEHBIIIAeTCs
0) yMeHbIlIaeTCst T') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (tB)y —2KCl (t8)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISTOE
3ajgaHusa onenuBaroTcd B 0,5 Oamra; mecroe, ceApMOE, BOCBEMOE, AEBITOE M JecAToe — B 1 Oami, a
OIWHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3/:[en XHUMUU, HSy‘IaIOHII/Iﬁ CKOPOCTH 1 MEXAHU3MBI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCA

a) XUMHYecKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOH peaKIuu — 370 ...

a) BpeMsi, 32 KOTOPOE MOJHOCThIO PAaCXOIyeTCsl OJTHO U3 UCXOIHBIX BEIIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOJAYKTOB) PEaKIUH B €IUHHILY BPEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIMA K MOMEHTY OKOHUYAHUS PEeaKIINH
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peaKiuu?

a) Momb 11 ¢ !

0) Ge3pa3zmepHas BETMYMHA

B) MOJIBZ C

4. Or kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIIUI?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa PEeaKIMOHHOTO COCYaa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHs  OOpPAaTUMBIX  IPOIECCOB
XapaKTepU3yeTcs ...

a) PAaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEAKITHH

0) PHEepruei aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceIBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEAKIIUN

4NO 1 +6H0=4NH31)+50:

a) V=K[NOJ*[H20] 6)V=K[NHs][02] B)V =K[NO]*[H20]°

KOJIMYCCTBCHHO

7. Kak 3anumercs BlpaskeHHe 1 KOHCTaHThI paBHOBecus peakiun A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha [uarpaMme 1MokasbIBaeT 3Ha4eHHeE TEeIIOBOro 3¢ deKTa peakiuun?

ajl E % .
*
0) 2 2
v
B) 3 'y
y 3
—y A

v

X0/Jl peaKuuu

9. UYt0 MOXHO CcKa3aTh O PEaKIuu, HU300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OMUCHIBACT COCTOSTHUE PAaBHOBECHS

10. PaBHoBecue peakuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IpH MOBBILLIEHUN TEMIIEPaTypPbl

B) TMpY MOBBIIICHUH JTABJICHHS



11. [ns peakuuu Cw) + 2 H 2 ) = CH 4 () mpu HEKOTOpOH Temreparype KOHCTaHTa paBHOBECHUS
paBHa 0,8. PaBHOBeCHas KOHIIEHTpamus BOAOpoJa paBHa 1,2 Monw/n. Berauciaute HCXOAHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttectax mo Tteme «PacTBOphI»: IEpBOC 3ajJaHUE OLECHUBACTCA B 1 0ami; BTOpOE, TPEThE,
4yeTBEepPTOE, MATOC W IIECTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakun Cu SOz + KOH —... cokpameHHOe HOHHOE YpaBHEHHE 3alUIIETCS] B BHIIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H" = Cu(OH)24 + SO4>
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xanopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3uauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2) 2 3) 11 4) 13

4. Ins nonasienust ruaponusa xaopuaa xpoma (I1I) cnegyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEIOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPHUTOTOBICHHBIM M3 TUApPOCyIb(paTa KalblUsi W BOJABI, CyMMa
K03((HULHEHTOB B YpaBHEHHHM HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasna 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204

1) 5.:10°12 2)1,16-10°*  3)10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) macchel BelIecTBa K Macce BOJIbI

2) KOJMYECTBa BEUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIMYeCTBa BelecTBA K 00BEMY pacTBOpa
8. K crabpIM 371eKTpoIrTaM OTHOCUTCS ...

1) ruApOKCHI aMMOHUS

2) THIPOKCHU KaJTUs

3) XJIOpUa KaabIHs

4) MapraHIoBas KucjioTa
9. M3BeCcTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh IIECTOYHYIO WIM KHUCIYIO CpELy.
[IpunumnnoOii 5TOTO ABIAETCA ...

1) snextponus cosen
2) JIUCTIPOTIOPITMOHUPOBAHKE COJICH
3) ruapaTHpoBaHHUE COJCi
4) ruaponus conen
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuil yuusepcuret um. I'.1.Hocosa
JlucnepcHbie CHCTeMBbI

B tecrax mo teme «JlucnepcHbie CHUCTEMBI»: IEPBOE, BTOPOE, TPETbE U UETBEPTOE 3aJaHUS
OLIEHUBAIOTCA B 1 Oaiut; mATOE U IIeCTOE 3aaHus - B 3 Oaiia.

Tect Nel

1. VYkaxwure pazMepbl YaCTULl KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1um g0 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYMSIHUIO KOJUIOMJAA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsn?
1) KaTuOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYII

3. Jlnda xakoro 3j7€KTpOJIUTA MOPOT KOATryJALUHN KOJUION/IA C MOJIOKUTENIBHO 3apsKEHHOM yacTuiiel
JOJKEH ObITh HAMMEHBIINM?
1)  xmopum Kajus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Mumenna 3051 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI

KaKOH 3JIEKTPOJIUT UIPAET POJIb HOHHOTO cTabuiu3aropa’?
1)  xmopun xene3a (111)
2) Bom;a
3)  TUAPOKCHI Kayus

5. IIpu B3aumoneiictBuu 20 mu 0,001H nwutpara cunna (1) ¢ 10 ma 0,02H cynedata xanus
obpasyercs 3076 cynabdara ceunma (I11). K kakomy snekTpoay AOMKHBI TepeMeniaThCsl YaCTHIIbI
JCTIEpCHOM (pa3bl mpH aeKTpou3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI
2) K Karomy
3) kaHomy

6. B nBe kos6b1 HasIMTO MO 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4ToObl BEI3BATh KOATYJIISIMIO
305151 oTpedoBanock 100aBUTh: B nepByto — 5,3 Ma 1H pactBopa xyopuaa xanus; B Apyryro —
18,7 mn 0,001H pactBopa ¢ocdara nHarpus. Belumcaure mnopor Koaryisiuu KaKIoro
DIIEKTPOJINTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo Tteme «OKHCIUTEIIEHO-BOCCTAHOBHUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEpTOE U MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ai; ceapmMoe u BOCbMOE — B 2
Oaina, a JeBsiToe — B 2,5 0aJIOB.

TecT Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTETIEHb OKHCIICHUS
2) TPUHUMAET AJIEKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B ClIy4ae, Korja ...
1) HelTpasbHBIC ATOMBI IPEBPAIIAIOTCS B MTOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI
2) TOJOXXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) oTpuUATeNbHBIN 3aps/1 HOHA YBEITHYMBACTCS
3. U3 npencraBieHHbIX HIbKE peakiuil Kk OBP aucnponopliimioOHMpoBaHus MPUHAJICHKHT ...

1) S+ 2HNOs3 = HS04 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  metayuIbl, BOAOPO/, YIIIEPO
2)  aKTHBHbIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKHUCIICHUS KUCIIOPO/ia a) B BOJIE U 0) B IIEPOKCHIE BOJOPOIa COOTBETCTBEHHO PaBHHI ...
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. I[lepmanranar kanusa B OBP, nporekaromux B KUCIION Cpejie, BOCCTAaHABIUBAETCA 1O ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuun, nporekaromieir mo cxeme Cr.Sz3 + KNO3z =2 KoCrOs + KzSOs + NO okucienuro
MIO/IBEPraroTCsl CIASAYIOUIUE STIEMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03¢ PUIMEHTOB B peakinu, MpUBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakimun KMnO4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUIA
OIICHUBAIOTCS B 1 63.]'[]'[; TPEThC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEAbMOC — B 2 Gaia.

Tecr Nel
1. DnexTponHBIN NOTEHIHUAT ONPEAEISIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro snementa MgIMgSO;||CuSO4Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykTsl 00pa3yroTcsi Ha KaToJle ITPH JIEKTPOIIH3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(P(QHIMEHTOB B ypaBHEHHH JIEKTPONIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 10puUBENEHHBIX  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN  NPOTEKAET
CaMOINPOU3BOJIBHO B MIPSIMOM HaIlpaBiIeHUU?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bplumciure Maccy LMHKA, MOJYYEHHOTO IPH 3JCKTPONU3e Cyib(ara IUHKA, KOTOPBIN
npoBoauian B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. llpuBemuTe CXEeMbl OJJIEKTPOJHBIX TIPOIECCOB M MOJEKYISIPHOE YpaBHEHHE pPEaKInH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONW KOPpO3WH raibBaHomnapbl Zn|Mg B CEepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTelbHass padoTa OOYUYaIONIMXCS OCYIICCTBISICTCS B BUJIC U3YUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jiely ¢ MPOpabOTKON Marepuania; opOpMIICHUS OTYECTOB IO
nabopaTOpHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3a[aHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHUX 3aJaHUI /151 BHEAyIMTOPHOI CAMOCTOATEIbHOI PadoThI
CTY/J€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMMHYecKasi TePMOAHMHAMHUKA»

B nomamiaem 3amaHum mo teme «XuMHUYecKas TEPMOJUHAMUKAY: TIEpBast 3a/laya OILIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oa.

3ajgaua Nel

Jna peakuun CHs ) + CO2 ) = 2 CO () + 2 Ho () onpenennte BO3MOKHOE HAINpaBICHUE
CaMOMPOM3BOILHOTO TeUeHHUs PEaKINU MPU CTAHAAPTHBIX ycIoBUAX U pu Temmepatype T = 927 °C,
€CITU TETIOBOM (P PEeKT peakluu 10 3aJaHHOM TeMIepaTypbl HE U3MEHHUTCA. YKaXHUTe: a) BhIIENsAeTCs
WIM TOTJIOUIaeTcs JHEpPrusi B XOJA€ peakuuu; O0) NPUUYMHY HAWIEHHOTO HM3MEHEHHS SHTPOIHH.
PaccuuTaiite TeMneparypy Hadana peakiuu.

3agaua Ne2

Boraucnure TermnoBoit addexr peakuun: CaCz ) + 2 H2Or) = Ca(OH)2 () + C2Hz (), monb3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyomux BemecTB. CKOIbKO TEMIOTHI BBIACIUTCS WIN
MOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaga Ne3

[To TepMOXMMHMYECKHMM  ypaBHEHHMSAM  paccuuTaiiTe  TEIIOBOM  APQeKT  peaxiuu:
Ho ) + CO2 ) = CO ) + H2 O¢y. TepMoxuMHuueckre ypaBHEHUS:

a) Ho ) + 72 02 1) = H20 (), AH = -241,9 kJIx;

6)2CO ) +O2r) =2 CO2 1), AH =-566,2 xJ]x.

JlomamHee 3axanue Ne 2
mo TeMe «XHUMHYEeCKAd KHHETHKA»

B ngomammHem 3amaHuu mo teme «XHUMHUYECKas KUHETUKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oaia; BTopas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsatas — B 1 Ga.



3amaya Nel

Peakuus mporekaer no ypaBHeHuto: Oz ) +2 CO ¢y = 2 CO2 (). HauanbHble KOHIEHTpaIMU
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh mpsMou peakuuu, korjaa mnpopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 00paTHOM peakiuu, €ciu YBEJIUUUTh JaBlIeHUE B CCTEME B J[Ba pa3za?

3amaga Ne2

[Ipu Temmeparype 40 °C HekoTOpoe KONMYECTBO BEIIECTBA BCTYNAET B PEAKIHIO 3a 20MUH.
Paccuuraiite Bpems, MpuU KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO IIPU
temneparype 200 °C, ecu TemmepaTypHbIi KO3((GUIHEHT CKOPOCTH peakiuu paseH 2. Bo ckombko
pa3 UBMEHUTCS IPU STOM CKOPOCTh peakiuu?

3amaga Ne3

Haiigure HauanbHbIE KOHIEHTPALMKA HMCXOJHBIX BEUIECTB M KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe (n + H20 () = FeO () + H2 (1), ecinu paBHOBECHBIE KOHIIEHTPAIIMU PEarupyroluX BEIIeCTB PaBHBI:
[H20]=0,3momb/11, [Hz2] = 0,4 Momn/m1.

3anaya Ne4d

Hns peakumonnoi cuctembl: CO ¢ + H20 ) = CO2 v + H2 (7 HavanbHbIE KOHUEHTpaLUU
pasusbl: [H20] = 0,5 mons/i, [CO] = 0,6 Mmons/1. Onpeaenute KOHIIEHTPAIUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CJTM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3ajmaua NeS

BripasuTte yepe3 KOHIIEHTPAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOLINX PEaKIUil:

Now + 3 Hagy) = 2 NH3(), AH =-92,2 kJIx;
COzr) + C ) =2 COy, AH =+160,5 x/lx;
COw) + H20@) = CO2 (1) + Howy), AH = -41,1 x]JIx.

VYkaxxuTe HampaBlIeHHE CMEIEHUS XMMHUYECKOTO PAaBHOBECHS 3TUX PEAKIIUii: a) MPU MOHKEHUU
TEMIIEpaTypbl, €CIIM JaBJIEHWE IOCTOSIHHO; O) TP TOBBIIICHUU MJaBJICHHUS, €CIIM TeMIlepaTypa
MOCTOSTHHA.

Jomamnee 3ajanue Ne 3
no reme «PacrBopbi»

B nmomamnem 3amanuum mo teme «PacTBopel»: mepBasi, BTOpas, TPeTbs W TMATas 3a7add
otieHuBaercs B 1 Oamn; uerBepTas u mectas — B 0,5 Oanna.

3agava Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 1351 SNCly mist monydyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 T/MN?

Paccuunraiite: a) maccoByr JOJII0 BEHIECTBA B pacTBope; O0) MOJSIPHYH KOHIIEHTPAIUIO
SKBHUBAJICHTA; B) MOJSUIBHOCTB; T) TUTP; /1) MOJIBHYIO JTOJFO BEUIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYNTE MOJEKYJIspHbIE U HANUIIUTE COKpAICHHbIE WOHHBIE YpaBHEHHsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNOs3 + H2S —

MgCl. + KOH —

CaF; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHSI PEaKIUi K CIICTYFOIINM HOHHBIM:

Ba?* + CrO4> — BaCrOq;

NH:* + OH — NH4OH;

ZnS + 2H" — Zn?* +H.S



3amaua Ned
Boruucnure pH 0,05M pactBopa cepHOM KMCIOTHI.

3amaua NeS

Kakue u3 caenyrommux coineit moasepratorcs ruaponnsy: NazSiOs. Cu(NOz)2. KBr? CocraBbte
HOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS THIpPOJIM3a COOTBETCTBYMOIUX coyiel. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIECH?

3azaga Neb
Haiinure npoussenenue pacrBopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro

COCIUHECHUA.

Jlomamuee 3aganue Ne 4
no TeMe «OKHCJINTENbHO-BOCCTAHOBUTEILHbIE MPOIECCH»

B pgomamnem 3amanun no Teme «OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH»: TMepBas
3a/aya ornieHuBaeTcs B 1,5 6aia; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

3amayga Nel
[TonGepure KOAPGUIUEHTH B ypPAaBHEHUSX OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA.

VYKaXuTe THIT KaXJI0i PEaKIIHu.

PaccunraiitTe 93J€KTPOABMKYILYIO CHIY M ONpPEACIHTE HAIPaBICHUE CAaMOIPOU3BOJILHOIO
MPOTCKAHMS TEPBOM PEAKIUU TPU CTAHJAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHUS OKHCIUTEIHHO-
BOCCTaHOBHTEIILHBIX TOTCHIIUAIOB:

HJ + H3POs — J> + H3PO3 + H.O

HNO, — HNO3z + NO + H.O

H[AuCls] + H20, + NaOH — Au + NaCl + 0Oz + H.O

NH;ReO4 + H2 — Re + NH3 + H20

KBrO — Oz + KBr

3amaya Ne2

CocraBbTe YpaBHEHHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KMnOs + NaNO2 + H.O —

NaCrO, + H.O, + NaOH —

Bi(OH)s + NaxS;0g8 + NaOH —

Bi203 + C —

Mg + HNO3 (pass) —

3amaga Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNOz, KNOs; u Pb(NOs)2, PbO..
[Tonp3ysich TabnuIell CTaHIAPTHBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX IOTEHIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peaknuu B ykazaHHoW cpene (HNOs). Paccuwmraiite 3HaueHue
ANEKTPOBIIKYIICH CHIIBI PEaKIIUH.

JlomamHee 3axanue Ne 5
10 TEME «3.11eKTp0ngnqec1me CUCTEMBD>

B momarrnem 3amaHuu 1o TeMe « IeKTPOXHUMHUYECKHE CUCTEMBI»: TIepBas 3aj1ada OIICHUBACTCS B
1 Gamnm; BTOpas — B 1,5 G6amna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOPA3yIoIeH peakiuy, MpPOTEKaromeil Mpu paboTe raJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3)2 // AI(NOgz)s/Al. Paccuntaiite DJIC (E) rajpBaHHYECKOT0 3JIEMEHTA MPH CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA aHOJa PABHBIM CTAHIAPTHOMY 3HAYEHHIO, PAcCUMTAMTE KOHIIEHTPAIIUIO
KaTHOHOB MeTajlyla B KarOAHOM pacTtBope, mpu KkoTtopoir DJIC raibBaHMYECKOTO 3JIE€MEHTa
yMmenbiuTcesa Ha 0,02B.



3amaya No2

[IpuBeguTe CcXxeMbl

ANIEKTPOJIHBIX TMPOLIECCOB W  MOJICKYJISIPHBIE ypaBHEHUS peakUui,

MPOTEKAIOIINX NPU 3JIEKTPOXUMHUECKON Kopposuu ransBanomnapsl Co/Ni: a) B kucinoii cpeze; 0) BO

BJIQ)KHOM BO3YXCE.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3WH B KHCIOW cpeae 3a 20 MUH, €ClIH CKOPOCTh
kopposuu coctapmia 0,01 /4.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOUCXOIAIIEH P 3JIEKTPOIIU3E:

a) pacriaBa NaOH;
0) pactBopa CoSOs.

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, TMOJYYEHHOIO Ha KaTOJe IMPH JIICKTPOIIN3E
Co(NO3)2, eciu 37eKTPOIIHA3 TPOBOAMWIM B TeueHHH | 4. BrIXoa MeTaiia mo ToKy coctaBui 85%.
VYkaxuTe BO3MOKHBIC TPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJlJIa 110 CPABHEHUIO C PACUETHBIM.

BapuanT 1oMamHeii KOHTPOJIbHON PadoThI

BAPUAHT Ne 1

CUCTEMA IJIECMCHTOB
CTPOCHHUE aTOMA

TEMA 3AJIAHUE
3aganme 1. OKOHuUaHME >IEKTPOHHOH (GOPMYINBI ....68°6p . YkaxuTe
TIOJIOXKEHHE SJIEMEHTAa B IEPUOJMYECKOH CHCTEME: INEepHOJ, IPYIIY,
Tema 1. TIOAIrPYTITy, Ha3BaTh eMeHT. COCTaBbTE HIEKTPOHHYIO (GOpPMYITy aToMa
Iepuoanyeckasi | >IeMeHTA. YKaKHTE JJIEKTPOHHOE CEMEHCTBO, METall MM HEMETAI.

CocraBpTe  3NEKTpOHHO-Tpaduyeckyro (popmyny A  yKa3aHHbBIX
3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUM.

3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJAa JUIsl DJIEKTPOHOB,
OTBEYAIONINX CIIEYIONIEH dIeKTPOHHOM dopmyste Sp°

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBbTe YpaBHEHMsI peaklUi, IPU OMOIINA KOTOPBIX MOKHO
OCYILIECTBHUTD CJIEAYIOLINE TPEBPAILCHHS
Zn — Zn0O — ZnCl; — Zn(OH),—>Naz[Zn(OH)4]

3aganue 1. s peakmunm FesOsx) + Hor = 3Fe0x) + Ho:Or) ompenenmre
BO3MOXKHOE HANPABJICHAEC CAMOIIPOW3BOIILHOIO TEYCHHsS PEAKIUU  TIPU
CTaHJAPTHBIX YCIOBHSX M mpu Temrepatype t =1227°C, ecrmn TemoBoit

Tema 3. adext 1o 3a1aHHON TeMIepaTypbl HE U3MEHUTCSL.
Xumuueckasi Vxkaxure: a) BBIICIACTCS WIA TOMIOMIACTCS SHEPTUsl B XOJE PEakiuu; O)
T€PMOAHUHAMHKA NPUYKHY HAWIECHHOTO M3MEHEHWs SHTpoImH. Paccuuraiite Temrieparypy, Npu
KOTOPOH YCTaHABIIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit ekt peakumn 3FesOgk) + 8Alk) =
4AOsx) + 9Few), MONb3ysch CTaHIAPTHBIMH OSHTAIBIUSAMH OOpa30BaHMSI
pearupyronux BemecTB (nmpwiokenue 3). CKOJIBKO TeIyIOThI  BBIIETHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganme 1. TemmeparypHblii KodpduuMEeHT peakiuu paBeH 2,5. Kak
Tema 4. M3MEHUTCS CKOPOCTh PEaKkluu: a) IpU MOBBIIIEHUN TeMneparypbl oT 60
XuMnueckas 1o 100°C; 6) npu oxJaxkaeHUH peakinoHHou cmecu oT 50 o 30°C?
KHHETHKA U 3aganue 2. [{ns o6patumoii peakiun FesOsx) + Hary = 3FeO) + H20q
XHMHYecKoe 3aIUIINTE BhIpaXKeHUE KOHCTaHTHI paBHOBecust AH®, kJlx =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBeINYeHUsI KOHIIEHTPALIUH MTPOAYKTOB PEAKIIUH.

Tema S. PacTBopbl

3ananmue 1. B 180 mut Boasr pactBopero 20 r cynbdaTa MapraHiia.
[Tonmyuuncs pactBop rwioTHOCTHIO 1,101 r/™Mi1. Beiuucnure MossipHyto,
HOPMAaJIbHYIO, MOJISUTbHYIO KOHLIEHTPALUU U MacCOBYIO JI0JTIO
PacTBOPEHHOI'O BEUIECTBA.

3ananme 2. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs peaklvii B3aUMOJECHCTBHsSL B paCTBOpax MEXKIY:




Bi2(SO4)3 u NaOH; FeClz u H2S;

NH4OH u MnCly; H2SO4 u Ba(OH):.
3aganue 3. CocraBbT€ HMOHHO-MOJIEKYJSIDHBIE U MOJIEKYJSPHBIC
ypaBuenus ruapoausa cojeir NaxSiOs, ShClz, Rb2SO4. Kakoe 3naucHme
pH (>7, <7) uMeroT pacTBOpHI 3TUX coJieh?

Tema 6.
OKHCINTETBbHO-
BOCCTAHOBHTEJIbLHBIE
CBOiicTBa BelECTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodpPuimeHTrs B
YPaBHEHUSX, YKAKUTE OKUCIUTENIb U BOCCTAHOBUTEIb, HATUIIIUTE
SJICKTPOHHBIC YPABHEHUS MPOIICCCOB OKUCIICHUS U BOCCTAHOBJICHHS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20O = CuH + H3PO4 + H2S04

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMBbI

3ananmue 1. /{15 ranpBaHNYECcKOro 3JIeMEHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn u Ag, NOrpyXEHHBIX B PaCTBOPBI UX COJIEW C KOHIIEHTPAIUEN HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMY rajibBAHUYECKOTO DJICMEHTA;

2) HAaIUIIUTE YPaBHEHHUS 3JICKTPOIHBIX MPOIECCOB U TOKOOOPa3yroIIeii
peaxiuu;

3) paccuMTalTe MEKTPOIBIIKYILYIO CHITY FaJIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIUH, IPOXOALIEH TpU
AIIEKTPOJIN3E pacilyiaBa WK pacTBopa 3ekTpoiauta pacmiaB CaClz .
Brruncnure Maccy MeTasuia BbIICTUBLIETOCs HA KaTOAE, €CIU
AJIEKTPOJIN3 MPOBOAMIIM TTpH crute Toka A =10,0. B TeueHne BpeMeHu = 2,5
4.Beixonx Merayia o Toky Bt cocraBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS dJIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEaKUU, IPOTEKAIOIIEeH ITPU
AIIEKTPOXUMUYECKON KOppOo3uu ranpBanonapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMoc(epe BIaKHOTO BO3yXa.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

ocoarwhE

OCHOBBI XMMHUYECKOI TEPMOJUHAMUKHU: MTOHITHE CUCTEMBI, BUABI CUCTEM.
TepmoauHaMudeckre napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temnora.

I[TepBblIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTanbnMs Kak QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAJIbIUS 00pa30BaHUsI BELLIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakunu. DakToppl, BIMAIONIME HA TEIJIOBON

XUMHYECKON PEaKIIUH.
7. Tepmoxumus. 3akoH ['ecca.
8.  CnencrBus u3 3akoHa 'ecca.
9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOAHMHAMUKH.
11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n60ca.

13. HaHpaBHCHI/IC CaMOITPOU3BOJIBHOT'O MPOTCKAHUA XUMHNYCCKUX peaxunﬁ.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

.

Xumnueckasi KUHETHKA. CKOPOCTh XMMHUYECKOW peaKIIMi U METO/IbI €€ PErYIUPOBAHMUS.
BrusiHrEe KOHIIEHTpAMK Ha CKOPOCTh XMMHYECKOUW peaKIuu (3aKOH JEHCTBYIOIIUX Macc).

3.  BuusHue Temmeparypbl Ha CKOPOCTh XUMHUUecKoi peakuuu. [Ipasuio Bant — [Nogda.

ad ekt
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Teopust aKTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKca. DHEpreTuYecKas JuarpamMmma.
Kpupas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTh XUMHYECKOM pEaKIUH.
I'OMOreHHBINM U reTepOreHHbIN KaTalns.

KonebarenbHble peakiuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTanTa XuMHUYECKOTO paBHOBECHS.

Cwmenrenue xumudeckoro pasHoBecus. [Ipunnun Jle—IllaTense.
Biusinue xoHUEHTpaly, 1aBJIeHUs U TEMIIEPATyPHhI.

@da30BbIE PABHOBECHUSI.

®dazoBble AUarpaMMbl AJis OJHOKOMIOHEHTHBIX CUCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbel. CrnocoObl BBIpaK€HHs KOHIEHTpPALMU PAacTBOPOB (MaccoBas MAOJS, MOJsSIpHAs
KOHIICHTpAIXs, MOJISIpPHASI KOHIICHTPAIIHS SKBUBAJICHTA, MOJIbHAS 0TS, TUTP).

Konnurarushble cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3akonsl Payms: [ (tornomerpudeckuit) u 11 (30yITHOCKOMUYECKUH 1 KPUOCKOITUIECKUH ).

Ocmoc. OcmoTuueckoe nasieHue. Cxema ocCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHMN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOKEHUS TEOPUU
Appenuyca.

Jucconumanusi KUCIOT, OCHOBAaHWN W COJie C TOYKM 3pEHUs HWOHHOM Teopuu AppeHuyca
(mpumepsI).

Crenens auccoruanyi. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Hucconmarus ciaabbix a5ekTponuToB. KoHcTaHTa qucconuanuu.

3akoH pa3basnenus OcTBaib/a.

Peaxiiuu nonHoro oo6MeHa MEXy dJEKTPOJIUTaMH (Ha TPUMEpPEe Peakiuii oOpa3oBaHus cI1aboro
ANIEKTPOJINTA, OCAJIKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHmne Boabl. BonopoIHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpaponus couneit. Tunsl ruponn3a comnen.

KonuyecTBeHHbIE XapaKTEpUCTUKH MPOLEcca THAPOIIN3a.

®DakTOpPHI, BIUSAIONINE HA MTPOIIECC THIPOTU3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ucnepcnme CHUCTEMbI»

I'ereporennsie cMecH. JlucepcHbIe CHUCTEMBI.
Hucnepcrocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! nostyueHus KOJUTOUTHBIX PacTBOPOB.

CTpoeHue KOIONIHBIX YaCTHII.

IIpaBuno ®dasuca — Ileckosa.

Y CTONYMBOCTh KOJUTOUAHBIX cucTeM. CTaOuUIn3aTopBhl.
Koarymnsmus mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenuMeHTanusa KOJIJIONUI0B.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — Napau. Koarynupytromas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJIJIOMAHBIX PACTBOPOB.
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KouTpoJbHbie Bonpochl o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoieccbn)

OCHOBHBbIE TOHATHUSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIFHEIC CBOMCTBA BEIIIECTB.

Baxneme oKMCIMTEIN 1 BOCCTAHOBUTEITH.

THIIBI OKMCIIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TIPUMEPHI).
OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpaBneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbID»

DnekTpoxumMudeckue cucteMbl. Kinaccudukanus 31eKTPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/ena «MEeTal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuamsa — Skoowu.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

W3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAApTHBIX 3JEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX MOJI0KEHUEM B Psly HAIIPSHKCHUI.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE TPOLIECCHI.

O06benunenHblil 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3UOHHBIX MTPOIIECCOB.

XumMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKAsE KOppO3usa. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpeie U aTMOC(hEpPHON KOPPO3UH.

CkopocTh KOppO3UH.

3almuTa METaIoB OT KOPPO3HH.

3amuTHBIEC TOKPBITHS.

DIEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH JIEMEHT.

XHUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKHU TOKA. TOITUBHBIE 2JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmum
HpOMC)KYTO‘-IHaH aTTeCTanus nMeceT O CJIBIO OIIPECACIINTD CTCIICHb JAOCTHUIKCHUA

3aIlJTaHUPOBAHHBIX PE3YIbTATOB O6quHI/Ifl IO JUCHHMITIIIMHE 3a OHpC)IGJ'IGHHBIfI nepuon O6y‘~ICHI/I$I.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPEACTBAa /ISl TNPOBEJACHUS

NMPOMEKYTOYHOM ATTECTALMM:



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pEIICHNA MHXCHCPHEBIX 3a1a4

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBpPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BAHUS
B 00J1aCTH XUMUH

Ilepeuenv meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOW TEPMOAMHAMUKHU: CHCTEMa, TEPMOAMHAMHUYECKHE MapaMeTpbl
CUCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TePMOIUHAMUKH.

2. DHepreTHkKa XUMHYECKUX MPOLIECCOB.

3. Dwuranbnus. 3akon ['ecca u cieacTBUS U3 HETO.

4. DOutponus. YpaBHenue bonsiiMana. Bropoii u TpeTuit 3aKoHbI TEPMOAMHAMUKH.

5. Dueprus ['u60ca. HanpaBieHus: XHMUYECKUX MTPOIECCOB.

6. Xumnueckas kuHeTHKa. CKOpoCTh XUMUYeckoi peakuuu. CpeqHsis U UCTUHHAsS CKOPOCTHU
peakuuu. Kunetnueckas kpupasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHHUsl.

8. Bmmsame Temmeparypsl Ha cKopocTh peakiun. [Ipasuno Bant-I'odda.

9. Dneprus akTUBaUU. AKTUBUPOBAHHBINA KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aropbl 1 KaTATUTHYECKUE CUCTEMBI. | OMOTCHHBIN KaTaims3.

11. KatanuzaTopsl ¥ KaTaJUTUYECKUE CUCTEMBI. | eTeporeHHbIi KaTanus.

12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cmemenue xumuueckoro papHoBecusd. [punmun Jle Hlatense.

14. PactBopsl. CriocoObI BEIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB.

15. PactBOpbI 21eKTpoauTOB. CTENEeHb U KOHCTAHTa IEKTPOIUTUYECKON TUCCOIMAlUU. 3aKOH
pazbaBnenust OcTBaIbaA.

16. Iuccoumanust KUCIOT, OCHOBAHHM, coeil. AM(OTEpHBIE JIEKTPOJINUTHI.

17. PactBopumocTts. [Ipon3BeneHne pacTBOPUMOCTH. YcioBHE 0Opa3oBaHUSI M pPacTBOPEHUS
OCaJIKOB.

18. ucconmarus Boabl. MonHOE Tpon3BeneHne Boabl. pH.

19. I'maponu3 coneii. CTeneHp M KOHCTaHTa THAPOIIH3A.

20. Tucnepcubie cuctemsl. Kimaccudukanus. JInopwibHbie # THO()OOHBIC KOJIOHU B,

21. CtpoeHue KOJTOUTHBIX YaCTHII.

22. Koarynsmus KOJUIOHIHBIX PAaCTBOPOB.

23. OKHCIUTENbHO-BOCCTAHOBHUTENIbHBIE CBOMcTBa BemiecTB. Knaccudukanus OKHCIUTENHHO-
BOCCTAHOBUTEJbHBIX PEaKIU.
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24. DNeKTpOXUMUYECKUE CHCTEMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MTOTCHIIHA.
25. N'anpBarm4eckmii aemMeHT Jlanusis Axoou.
26. DJIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIHN3 paciuiaBoB. [IpuMeHeHHE AIIeKTpoIIH3a.
27. DnexTposn3. AHOJIHBIN M KaTOJIHBIN MPOIECCHI MPU AJIEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMetb - pemiaTth ~ pacyeTHblE  3aJa4ul Ilpumepnvle npakmuueckue 3a0anun:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 5JeKTpOHHBIE YypaBHEHHUS OHIJIEKTPOJIHBIX IPOIECCOB, ypaBHEHHWE CYMMapHOU
MIPOrpamMmel; TOKOOOpa3yrome peakuuu, BeMUCIUTh DJIC raabBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/uoB paBHbl: [AlI¥*]=0,001 moxns/1, [C0%*]=0,1 Momb/11.
MPOTEKAHUS CaMOTPOU3BOJIbHBIX 2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHEHHS peakuuid ruaposmsa coneit: KsPOs; NaxSOg;
MPOIIECCOB B paznmuyHbix | ZNCly.

XHUMHUYECKUX CUCTEMAX,
- COUYCTaTh TCOPHUIO U NPAKTUKY JIS
peICHU MHKCHCPHBIX 3a1a4

3. 3aKOHUYUTh YpaBHEHUsI peakLUii, HAKCaB UX B MOJIEKYJISIPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBOpa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHoCTh pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKMCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. HammcaTp 5JE€KTpOHHBIE YPAaBHEHUS SJEKTPOIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqbBaHHYECKOro 3JIEMEHTA, €ClI KOHLEHTpaluu
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCAB UX B MOJIEKYISIPHOW U MOHHOM opmax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucatp ypaBHEHHs peakiMii TUAPOIH3a B MOJIEKYIIpHOM U noHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTb 3JIE€KTpOHHBIE YPAaBHEHHUS 3JEKTPOJIHBIX IMPOIECCOB, YpaBHEHHE CYMMapHOM
TOKOOOpa3yromiei peaknuu, BEMUCIUTh JJIC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUH
MIOHOB METAIIIOB paBHBI: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Bombl. [ImoTHOCTE TOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HammcaTh S7€KTPOHHBIE YpPABHEHHS JJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHWE CYMMapHOH
TOKOOOpa3ymoeil peakuuu, BeIMUCIUTh DJIC raJbBaHHYECKOr0 3JIEMEHTA, €CJIM KOHIEHTpaIuu
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MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKOHYHTH ypaBHEHUs pEaKIUii, HAIIKCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIC:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTh mpoTekanus peakuur CaOw) + 2 Cu =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHeIX ycioBusx. Paccuuraiite Temneparypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monb K; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHECHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KMnO4 + NaNO; + H2SO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Onpenenure TEPMOAUHAMUYIECKYIO BO3MOKHOCTh mpoTekanus peakuuu 2 Cly i + 2 H2O(p
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZapTHBIX YClOBHsX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/monbK.

16. Harucath ypaBHEHHs peakiiiii ruaposin3a B MosiekyasipaoM u norHoM Buje: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHUSI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINNI:

K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mporekaer mo ypaBHeHutro Hz ¢ + 2 @) = 2 Hly. Havanbpnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, uoga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 mu Boasl pactBoprmiin 160 r xmopuna xenesa (I11). ImoTHOCTh MOTydYeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIOBHAX. PaccumTaiiTe Temmeparypy
Havana peakuuu, eciiu S(CS2)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/monb-K.

21. Peakuus uzaer mo ypaBHeHuto: 2 Hx ¢y + So (n = 2 H2S(). HawanbHast KoHIEHTpauus
BOJIOpOJa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjia npopearupyet 0,7 monb/1 Bogopozaa?

22. Onpexpenute TEPMOJAUNHAMHYECKYIO BO3MOKHOCTh MIPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k npu craHAapTHBIX YCIOBUsX. Paccunrtaiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 JIx/mons K; S(02)=205 Jx/mons K; S(ZnO)= 44 JIx/mons K;
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S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIMHN UCXOIHBIX BemecTB B peakiuu: 2 SO () + O2 () = 2 SO3 (1) Ob1IH
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1n O2. Bo cKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mmonw/1 SO2?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThio 1,153 1/MA
coaepxutcs 312 r HsPOa. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnaners - HaBBIKAMH MTPUMEHEHHS OCHOBHBIX Ilpumepnsvie npakmuyeckue 3a0anun:

XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. dnsa peakunu CHy ) + CO2 ) =2 CO () + 2 Hz () onipenenute BO3MOXKHOE HaINpaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKLIWW IPH CTAaHJAPTHBIX YCIOBHSAX M Tpu  Temmeparype T
=927°C, ecnn TennoBoii 3GeKT peakuuy 10 3aJaHHOH TEMIEpaTypsl He H3MEHHUTCA. YKaKHUTE: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHS CIICAYIOIIUX peaKLUi
Nowy + 3 Haory = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBlIeHHE CMEIIECHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEaKLUi: a) PU MOHMWKEHUU TEMIEPaTyphl, €CIM JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOJIbKO MULUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOs. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISPHBIE YpPaBHEHHUS THIpPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3onb ruapokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTHI] MOJYYEHHOTO 30JII W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABHXKYIIYIO CHJIYy M OINPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
MPOTEKAaHUS PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3ysd 3HAUYEHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MoTeHIHanoB HJ + H3POs — Jo + H3PO3 + H0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQXKHOM Bo3ayxe. Ompenenute yObUIb MacChl aHO/A MPU KOPPO3UH B KUCIIOH cpene 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbT€E MIEKTPOHHO-MOHHBIE YPABHEHUS DJICKTPOIHBIX MPOLECCOB (aHOI MHEPTHBIN) U
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MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIICH mpu dnekTponuse pactBopa CoSOs,
Beruuciure pakTryeckoe KOJMYECTBO METala, MOJIyYeHHOTO Ha KaToJIe TPH JIEKTPOIIN3E
Co(NOg)2, eciu 351eKTpOIIH3 MPOBOAKIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHHUIO C PACUETHBIM.




0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJM 1 KPUTEPHH OLICHUBAHMSA:

[TpomexyTodHass arTecTanus MO IUCIHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINAE OLICHUTh YPOBEHb YCBOCHHS OOYYalONIMMHUCS 3HAHWH, W TPAKTUYECKUE 3aJaHus,
BBISBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMECHHI U BIAJICHUH, POBOIUTCS B (hOpME IK3aMEHA.

DK3aMeH 10 JaHHOW JUCIUIUTMHE TIPOBOJUTCS B YCTHOH (pOpME IO SK3aMEHAIIMOHHBIM OHJIeTaM,
KQKIBI U3 KOTOPBIX BKIIOYAET 2 TEOPETUYCCKUX BOMIPOCA M OHO MPAKTHYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OICHKY «OTJH4HO» (5 OamioB) — oOyyarommicss JEMOHCTPUPYET BBICOKHI YpPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIUIH, BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIyOoKoe 3HaHHE y4yeOHOTro
MaTepuaiia, CBOOOJHO BBIMOJHACT MPAKTHYECKUE 3aJaHHs, CBOOOIHO ONEPUPYET 3HAHHIMH,
YMEHUSIMH, TPUMCHSICT UX B CUTYAIUSIX TTOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKYy «xopomo» (4 Oamma) — oOyyaromuics JAEMOHCTPUPYET CpPEIHUNA YpPOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HaHHWs, YMEHHUS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTENIbHBIC OINMOKH, HETOYHOCTH, 3aTPyIHEHHS TPU aHATUTHYECKHX OIEepalHsX, NepeHoce
3HAHWW U YMEHUU Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «yJI0BJIETBOPHTEIbHO» (3 Oaiuia) — 00yJarouuiics JeMOHCTPUPYET IOPOTOBBI YPOBEHb
c(OPMUPOBAHHOCTH KOMIICTCHIIMIA: B XOJ€ KOHTPOJIGHBIX MEPOIPHUSATHH JOMYCKAIOTCS ONIMOKH,
MPOSIBJISIETCS.  OTCYTCTBUE OT/CIBHBIX 3HAHWM, YMCHHUW, HABBIKOB, OOYYAIOIIUICS WCIIBITHIBACT
3HAYUTEIIBHBIC 3aTPYIHEHUS TIPU ONEPUPOBAHUY 3HAHWSIMH M YMECHUSMH IIPH UX MEPEHOCE HA HOBBIC
CHUTYaIIUH.

— Ha OIICHKY «HeY/0BJIEeTBOPUTEILHO» (2 0ayia) — o0yJaroniuiicss 1eMOHCTpUPYET 3HaHUs He Oosee
20% TeopeTHYeCKOro Mmarepuana, JONyCKaeT CYIIEeCTBEHHbIE OINMOKH, HE MOXET I0Ka3aTh
WHTEJUICKTYaIbHBIC HABBIKM PEIICHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HEeYJIOBJIETBOPUTENbHO» (1 Oaur) — oOyyaromumicss He MOXET IOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOM3BEACHHUS W OOBSICHCHHS WH(GOPMAIMH, HE MOXET I0Ka3aTh WHTEJUICKTYaJIbHBIC
HaBBIKH PEIICHHS MTPOCTHIX 3aj1au.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE o0ecniedeHUe TN CUUTIIMHbI
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TekcT : HernmoCpeICTBEHHBIN.

2. Komsama, JLI. Xwumudueckas TepMOAWHAMHKA: METOAWYCCKHE  yKa3aHUS IS
CaMOCTOSITENIbHOW paboThl MO JTUCHMIUIMHE «XUMHs» JUIsl OOydyarolMXCsl BCEX HalpaBiIeHUH
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yKa3aHus Ui CaMOCTOSATENbHOM paboThl MO JUCHUILIMHE «XHUMHUS» JUIs OOydarolIuxcs BcCex
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3.P. Myminna; Marauroropekuii roc. texunyeckuit yH-T um. I'. . HocoBa. — Maruuroropeck : MI'TY
uMm. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBI.

10. Mumypuna, O.A. DJICKTPOXMMHYECKHE TMPOIECCH: METOJUYECKHE YyKa3aHUs K
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r) [Iporpammuoe o6ecnneuenue u UnTepHer-pecypcebl:

IIporpamMmmMHoe obecneyenue

Haumenosanue 110 No norosopa Cpox aeiicTaus

JTUICH3UU

MS Windows 7 Professional(ans ;1557 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(m1st KIaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cBOOOAHO pacnpoctpansemoe 110 OECCPOUHO

FAR Manager cB000HO pacnpoctpansemoe 110 OECCPOYHO

IIpodeccnonanbubie 62361 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
HazBanue kypca Ccpuika

OnexkTpoHHas 0a3a mepuonnmveckux usganuil East
View Information Services, OO0 «MIBHUC»
HanmonaneHas uHGOpManMOHHO-aHAIUTHYECKAS]
cucteMma — Poccuiickuii  umnmexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHII)
ITouckoBas cucrema Axanemust Google (Google
Scholar)
Nudopmannonnas cucrema - EguHoe okHO
J0CTyna K MH(QOPMAIIMOHHBIM pecypcaM
denepanbHOe  rOCyJapcTBEHHOE  OIOJKETHOE
yUpeKICHUE «DenepanbHbII unctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas I'ocynapcrBenHas o6ubnuorexa.
Karasiorn
OnekTpoHHBIE pecypchl Oubmmoreku MITY wum.
I'.1. HocoBa

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp




9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIIMHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOe obecrneucHue JUCIHMITIIIMHBI BKJIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHalueHue ayuTopun

YyeOHble ayAUTOPUH IJIs
IPOBEICHUS 3aHATUN
JEKIHOHHOI'O THIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Ieperadyd U
npeJcTaBleHust HHPpOpMaLuu

YyeOHbIC ayAUTOPUU AT
npoBeeHUS 1abOPaTOPHBIX
3aHATUH, TPYIIOBBIX U
WHIUBUIYAIbHBIX KOHCYJbTALIUH,
TEKYILIEro KOHTPOJS U
NPOMENKYTOUYHOU aTTECTAUNU

O6opynoBaHue s BBITOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas 0Cy/ia, pEaKTUBBI,
Harnsiaasle MaTepuanbl: TaOIHIIbl, CXEMBI, IJIAKATHI.

Ilomenienus nns
CaMOCTOSTEIBHON pabOTHI
oOyJarmuuxcs

[Tepconanbubie  KommbroTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B 3IJIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenus aJist XpaHSHUS |
MPOPUIAKTHYECKOTO 00CTyKUBaAHUS
yaeOHOro 000PYAOBAHUS

Cremnaxu, cei(sl 111 XpaHEHUs1 y4eOHOro 000pyJ0BaHUS
WHCTpYMEHTHI ISl peMOHTA J1ab0paTOPHOTO
ob0opynoBaHusl.




